Introduction
It is a common experience amongst dermatologists that certain types of dermatophyte infection fail to respond to a normally adequate course of the drug griseofulvin given in a dose of one g daily for at least 3 months. This occurs even where the influence of nail involvement, which is notoriously slow to respond, is excluded.
Griseofulvin is a metabolic by-product of several species of the mould Penicillium, e.g. P. griseofulvum, and the discovery that it was active against dermatophyte fungi in vivo was a therapeutic advance of great importance (Gentles, 1958) . It is absorbed in adequate amounts after oral administration, the serum levels depending on a number of variables including the size of the griseofulvin particles, e.g. microcrystalline form (Crounse 1963) , and the timing of the dose in relation to a meal. However, there are 2 findings of particular relevance here. Firstly, griseofulvin has been shown to be selectively accumulated in the stratum corneum where the fungal invasion occurs (Epstein, Shah and Riegelman, 1972) . Drug levels in this layer may be several times greater than in serum and follow excretion of the drug in the sweat. Secondly, it was observed that in vitro high levels of griseofulvin (up to 30 ,ug/ml) failed to kill pellets of dermatophytes and the drug was limited in its effect in this system to fungistasis (Roth, Sallman and Blank, 1959 (Livingood et al., 1960) . Gastric The method used in the leucocyte migration inhibition test has already been described (Hay and Brostoff, 1977 (Hopfer, Grappel and Blank, 1975) Chlorpheniramine + cimetidine 17 + 9 43 ± 22 * Mean (10 patients) radii2 (mm3)
In all but 2 patients whose serum griseofulvin levels were studied, adequate values were obtained. Both patients subsequently admitted failing to take the tablets. In one patient, with non-bullous ichthyosiform erythroderma, levels of griseofulvin in stratum corneum were found to be at least 5 times the serum concentration.
Discussion
The outcome of treatment in a dermatophyte infection depends on the ability of the drug to inhibit the fungus coupled with the ability of the host to destroy it, set against the organism's resistance.
From this study it does not appear that drug resistance is an important factor. The serum levels of griseofulvin were also adequate, although the presence of conditions, such as ichthyosis, where epidermal turnover is abnormal, amongst the predisposing diseases might suggest that defective distribution of the drug could be important.
However, epidermal turnover as well as cellular immunity are important host responses to infections. Increased epidermal labelling has been demonstrated in the vicinity of dermatophyte infections using autoradiography (Berk, Penneys and Weinstein, 1976) . A defect in epidermal growth would be important in determining chronicity of an infection. Likewise, the defect of cellular immunity reported here and elsewhere (Hay and Brostoff, 1977) (Brostoff and Roitt, 1969) . The mechanism is unknown but there is evidence that an H2-receptor for histamine is present on certain T lymphocytes and that histamine may modulate cell-mediated responses (Wang and Zweiman, 1978) . In this system neither the use of the H2-receptor blocker cimetidine nor the H1-blocker chlorpheniramine was able to 'uncover' delayed type hypersensitivity to trichophytin. However, this in vivo experiment does not entirely exclude a role of histamine in inhibiting cellular immune responses.
In conclusion there are demonstrable deficiencies in host defence mechanisms which may adversely affect the ability of an individual to overcome a dermatophyte infection. It seems unlikely that drug resistance or defective absorption of griseofulvin play a major role in treatment failure, although in individual examples they may be important. However, the interreaction between host immunity and the organism remains largely unexplored. In particular, it is not known whether T. rubrum differs from other organisms in its ability to evade immune surveillance and host defences. More work is needed in this area, in particular, before an adequate picture of the complex balance between drug, host and organism can be established.
